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TREES & STORMWATER 








Natural VS Developed 
Right Tree Right Place? 
• Trees can be a 
tremendous 




have to deal 
with many years 
of poor planning 

 
Functions for SW Management 
• Transpiration - Large quantities of water are pulled 
from the soil and released through the leaves as 
vapor 
 
• Interception - Above ground surfaces intercept and 
absorb rainfall (reduce volume of peak flows) 
 
• Infiltration - root system growth & decomposition 
creates soil porosity which increases infiltration 
 
• Phytoremediation - biological processes break 
down harmful chemicals (metals, organic 
compounds, fuels etc.)  
 
 
Multiple SW Benefits 
• Reduce runoff thus hydrological impacts on streams and 
stream banks & flooding 
• Root systems create soils conditions that promote 
infiltration which increases groundwater recharge 
• Reduce temperature of stormwater runoff  
• Trees biological processes transform pollutants into less 
harmful substances 






Water Treatment Plant 
• Trees process stormwater naturally through biological processes 
• More cost effective to use natural treatment strategies 
 
Engineered Tree Planting Areas 
•  Silva Cell Sites designed to provide sufficient rooting zone, soil 
permeability, adequate hydration and drainage 
– Engineered structural soils 
– Permeable hardscapes 
– Curb opening 
– Subsurface drainage system 
– Use of cultivars 
 
Quantify Benefits 
• National Tree Benefit Calculator - http://www.treebenefits.com/calculator/ 
– developed by Casey Trees and Davey Tree Expert Co. 
– Quantify an estimated amount of stormwater inteception 












• i-Tree free software suite from the USDA Forest Service that 
provides urban forestry analysis and benefits assessment tools 
 
• i-Tree Streets allows any community to conduct and analyze a 
street tree inventory. Baseline data can be used to effectively 
manage the resource, develop policy and set priorities. Using a 
sample or an existing inventory of street trees, this software allows 
managers to evaluate current benefits, costs, and management 
needs 
 
• i-Tree Storm establishes a standard method to assess widespread 
damage immediately after a severe storm in a simple, credible, and 
efficient manner 
Management Goals 
• Maximize the potential 
to gain optimal 
function 
• Minimize infrastructure 
conflicts and liability 
• Reduce unnecessary 
maintenance 
• Ensure sustainability 
URBAN TREES 
(A STORMWATER LOW IMPACT DEVELOPMENT BMP) 















***Trees are usually considered just landscaping.  How can we maximize 
their full potential?*** 
RECEIVING WATERS 

BMP – Managing Wet Weather 
with  
• Urban trees cannot be considered a BMP unless there is 
implementation of management including: 
• Supported financially 
• Inventory 
• Maintenance 








IDEM Stormwater Rules 
• Rule 5 – Stormwater 




• Rule 6 – Stormwater 




• Rule 13 – Municipal 
Separate Storm Sewer 
Systems 
IDEM’s “Rule 13” 327IAC15-13 
 
 
• General permit rule 327 IAC 15-
13, regulates Municipal Separate 
Storm Sewer Systems (MS4s). 
  
• The federal Clean Water Act 
requires storm water discharges 
from certain types of urbanized 
areas to be permitted under the 
National Pollutant Discharge 
Elimination System (NPDES) 
program.  
 
• Currently 185 MS4 entities must 
comply with their permit through 
documentation, implementation of  
stormwater quality BMPs to the 




     EPA 
IDEM-OWQ 
Wetlands and 




documentation for the 
MS4 Coordinator 
 
• IDEM conducts permit 
compliance activities 




(SWQMP) reviews.  
 
 
IDEM Permit Compliance 
 
• MCM1: Public Education and Outreach 
– Arbor Day Event with educational seminars 
– Brochures/Literature 
• MCM 2 : Public Involvement & Participation 
– Tree Planting Event with volunteers 
– Public Concerns/Complaints 
• MCM 4 : Construction Site Run-off Controls 
– Plan reviews (SWP3, LID & Landscaping Requirements) 
– Riparian zone plantings, rain gardens 
• MCM 5 : Post-construction Management  
– Proper Tree maintenance 
• MCM 6 : Pollution Prevention & Good Housekeeping 
– Training (tree pruning/care/maintenance)  
– Public tree inventory & data analysis (GIS/Inventory Software) 
– Tree City USA Designation (National Arbor Day Foundation)   
• Ordinance 
• Tree Board 
• Arbor Day 
• $2/capita 
 
Minimum Control Measures 
• Can include urban 
forestry activities as a 
benefit for MS4 program 
 
• Sometimes included 
within a section for 
“Above and Beyond” or 




• EPA is stressing LID and Urban 
Forestry is a key component 
• More MS4 entities are forming 
Stormwater Utilities and 
establishing funding $ 
• Urban foresters can 
partner/network with the 
stormwater program managers 
and IDEM  
• Need the renewable resources 
(trees/vegetation) to help enhance 




Merrillville Street Tree Inventory 
2012 i-Tree Streets Software 
i-Tree Reports 
Sample of % Species Diversity graph 
Total of 7844 street trees 
• Noticed a lack of diversity which can lead to more susceptibility 
to pest & disease 
• About 47% Soft Maples = High Maintenance 
 
Species List for New Development 
• To enhance biodiversity and proper species selection, the town created a Tree 
Species list 
 
• Provides guidance for landscape architects preparing plans 
Annual Benefits  
Monetary ($) value per year 
Stormwater Benefits 
Gallons of Rainfall Interception/Year 
29 ACRE-FEET/YEAR 
Revision of Storm 
Water Ordinance & Tech Manual 
• In 2010 we revised the 
ordinance and included 
for more stormwater 
treatment requirements 
 
• Allow for flexibility for LID 
strategies 
 
• Introduced a simple 




• Applicant calculates the total amount of disturbed 
acreage X 100 to assess points needed. 
• The quantity of BMP is calculated along with total 
points for each BMP. 
• Any new emerging practices or technologies will 
be considered. 
• Any trees planted in addition to what’s  required 
by the Landscape Standards are valued a 5pts. 
each  
• Each BMP has a point value based on 
quantity 
• A score of 100 LID Points must be 
achieved for every acre of land disturbance 
 
Low Impact Development 
Factsheets 
• Revised SW Technical 
Standards Manual to include 
Low Impact Development 
factsheets. 
 
• One factsheet contains 
specifications for tree 
selection, installation and 
maintenance 
Tree Ordinance 
• Established Environmental 
Resource Committee as a 5 
member advisory review board 
(volunteers) 
 
• Requires submittal of a Landscaping 
Plan 
 
• Conservation of Trees During 
Development Standards 
 
• Restrictions on Tree Planting, 
Pruning, Maintenance, Vandalism 





• Established requirements to get an 
approved landscaping plan 
 
• Applicants submit plans which are 
reviewed by the Environmental 
Committee (ERC) 
 
• ERC provides recommendations to 
the Plan Commission 
 
Plan Review Checklist 
• Applicant submits set of plans 
and completed checklist 
 
• The Environmental Committee 
will review plans and make a 
recommendation to the Plan 
Commission. 
 
• The Committee will hold 
meetings 1-2 weeks prior to the 
Plan Commission Meeting. 


Formed Environmental Resource 
Committee 
• ERC meets monthly and review 
landscape plans for new and re-
development projects. 
 
• Recommendations from ERC are 
sent to Plan Commission for final 
approval. 
 
Tree City USA & Arbor Day 
• Have been a designated Tree City USA for 4 years which is good PR 
 
• Arbor Day event provides opportunities for education and outreach 
activities that emphasize trees & stormwater 
 
Special Projects 
Riparian Zone Planting – IDNR 
Urban Waters Grant 
• Installed 8000 ft2 rain garden that included trees 
• Other features included roadway redesign, 
thousands of native plants, signage and seating 
area with recycled benches 
 
 




• Volunteers help install the trees 
during Arbor Day (Public 
Participation MCM 2) 
 
• Solicited donations from local 
landscape companies to donate 
trees annually 
 
• Different species are planted 
each year with signage 
 
Park Arboretum Trail 
Training 
• Partnered with Purdue 
University to host tree 
care workshop 
 
• Invited surrounding 
communities and 
included risk tree 
assessment training  









• Investigated options for EAB 
management 

Healthy trees mean….cleaner 
water 
• Trees are the new 
technology to retain 
water 
 
• A typical “community 
forest” of 10,000 
trees will retain 
approximately 10 
million gallons of 
rain water per year. 
 
QUESTIONS? 
